Xyn11E from Paenibacillus barcinonensis BP-23: a LppX-chaperone-dependent xylanase with potential for upgrading paper pulps.
A new xylanase from Paenibacillus barcinonensis BP-23, Xyn11E, has been identified and characterized. Xyn11E has been cloned and heterologously expressed in Escherichia coli. It is a single-domain xylanase belonging to the family 11 of glycosyl hydrolases (GH11) with a predicted molecular weight of 20.652 kDa and an isoelectric point (pI) of 8.7. Substrate specificity, kinetic properties, and mode of action of the purified xylanase were characterized. Xyn11E exhibited high activity toward branched xylans, being beechwood xylan the preferred substrate. The optimum pH and temperature of the purified enzyme were 6.5 and 50 °C, respectively. Catalytic constants were determined on beechwood xylan, on which Xyn11E showed a Km of 12.98 mg/ml and a Vmax of 3,023 U/mg. The enzyme hydrolyzed long xylooligosaccharides, while oligomers shorter than xylotetraose were not degraded. Products released from glucuronoxylans were shorter than those liberated from cereal arabinoxylans. The xylanase was dependent on P. barcinonensis BP-23 LppX for its expression in an active form. Coexpression of Xyn11E with E. coli chaperones could not replace the need of LppX, which seems to act as a specific chaperone for Xyn11E correct folding. Activity of the enzyme on bleached pulps was evaluated. Xyn11E liberated reducing sugars from ECF and TCF pulps from eucalyptus, sisal, and flax, which makes it a good candidate for the enzymatic-assisted production of high-cellulose-content pulps from paper-grade pulps.